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(54) GAS DISCHARGE TYPE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display device 
reducing cost of an assembly process of a front 
substrate and a back substrate in a gas discharge type 
display device, shortening a lead time, and eliminating a 
supply and exhaust pipe for discharge gas. 
SOLUTION: Piled up substrates are put within a jig, a 
valve 6k is connected to a supply and discharge line, the 
inside of the jig is evacuated, and discharge gas is 
supplied into the jig. A front substrate terminal contactor 
6g and a back substrate terminal contactor 6h are 
connected to the electrodes of the substrates 
respectively, and voltage is applied to conduct 
discharge. The normality of discharge is confirmed 
through a transparent window 6d, and after discharge 
gas is replaced, an adhesion member 3 is heated and fused 
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♦NOTICES* /UagU'm-C ^*y&\aM*nr\ loo^o^f^j^^^ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to discharge-in-gases mold displays, such as a plasma 
display which generates discharge, and the manufacture approach of those, and a manufacturing 
installation by enclosing gas between the wiring substrates which counter and impressing an electrical 
signal to each of the wiring substrate which counters. 
[Description of the Prior Art] 

[0002] Gas discharge tube indicating equipments, such as a plasma display, have the features that a 
large-sized and thin thing can be created, and development and production are expanding them quickly 
in recent years as a display device which can oppose the Braun tube and a liquid crystal display 
component. 

[0003] Drawing 1 is the example of a sectional view of a discharge-in-gases mold display, the air- 
supply-and-exhaust tubing 5 which charges discharge gas 4a after exhausting the air of the opening 4 of 
discharge gas 4a which consists of inert gas, such as the jointing material 3 and neon which consist of 
the front substrate 1, a tooth-back substrate 2, and a glass paste, and a xenon, or those gaseous mixtures, 
and the front substrate 1 and the tooth-back substrate 2 - since ~ it is constituted. The front substrate 1 
carries out wiring processing of transparent electrode lb and the metal-electrode lc on glass substrate 
la, and is manufactured by covering Id of insulator layers on it. On Id of insulator layers, it adheres to 
the thin film of a magnesium oxide. The tooth-back substrate 2 is manufactured, when wiring processing 
of the metal-electrode 2b is carried out on glass substrate 2a, rib 2d is applied on a coat and insulator 
layer 2c and it applies fluorescence material 2e for insulator layer 2c between formation and rib 2d at a it 
top. When attaching the air-supply-and-exhaust tubing 5 in the front substrate 1, hole le for air supply 
and exhaust is opened in the front substrate 1, and tubing 5c is pasted up on it by jointing material 5b. In 
addition, although the tap leads like tubing 5c till before discharge gas 4a charging, tubing 5a carries out 
heating fusion after discharge gas 4a charging, and plugs up the hole of tubing 5c like tubing 5a. In 
addition, the air-supply-and-exhaust tubing 5 may be attached in the tooth-back substrate 2. 
[0004] The erector of the discharge-in-gases mold display of the conventional technique shows the 
example of a flow to drawing 2 . The front substrate 2 is perforated in hole le for air supply and exhaust, 
and stoving of the glass paste is carried out for jointing material 5b for air-supply-and-exhaust tubing 
anchoring which consists of a glass paste after spreading. On the tooth-back substrate 2, stoving of the 
glass paste is carried out for the jointing material 3 for front substrate 1 and tooth-back substrate 2 
adhesion to the external field of the discharge section, i.e., all the rib 2d formation sections, after 
spreading in a rectangular frame configuration. Next, the front substrate 1 and the tooth-back substrate 2 
are made to counter, and it doubles in alignment and a pile. Both the piled-up substrates fix the 
perimeter mechanically with a clip so that a location gap may not be carried out. Tubing 5c is carried on 
jointing material 5b, and is fixed with a spindle etc. this condition - both substrates - the inside of a 
heating furnace - placing — the inside of a furnace — the jointing material 3 and 5b - temperature-up 
heating is carried out more than each melting point, and melting is carried out. Furthermore the 
temperature is lowered and adhesion of the front substrate 1 and the tooth-back substrate 2 and adhesion 
of the front substrate 1 and the air-supply-and-exhaust tubing 5 are completed. Piping for air supply and 
exhaust is connected to tubing 5c after the completion of a temperature fall, and vacuum suction of the 
atmospheric air in an opening 4 is again carried out in a heating furnace. This process is also called a 
MgO (magnesium oxide) activation process. Next, if whenever [ furnace temperature ] is lowered, 
discharge gas 4a is introduced from the air-supply-and-exhaust tubing 5 and the discharge-gas-pressure 



force reaches a predetermined pressure (for example, about 300 Torr(s)) after the pressure in an opening 
" 4 falls to a predetermined pressure (for example, 1 or less Torr), heating fusing of the tubing 5c will be 
carried out with a gas burner, and a tap will be closed like tubing 5a. Now, the appearance assembly of a 
discharge-in-gases mold display is ended. Next, in order to judge the quality of an electrical property, an 
electrical signal is impressed to metal-electrode 2bs of each of metal-electrode lc of the front substrate 1 
pulled out outside, and the tooth-back substrate 2, a burning trial is performed for the quality judging of 
discharge, it ages by continuing burning further, and the last burning trial is carried out. 
[0005] Although the discharge-in-gases mold display aims at making it a thin shape, the air-supply-and- 
exhaust tubing 5 has checked thin shape-ization. Moreover, since the air-supply-and-exhaust tubing 5 
exists, there is a problem that the perforation process for air supply and exhaust, the spreading stoving 
process of adhesives 5b for air-supply-and-exhaust tubing immobilization, the heating fusing process of 
air-supply-and-exhaust tubing, etc. are required. 

[0006] When performing a burning trial after appearance assembly completion, temporarily [ the front 
substrate 1 or the tooth-back substrate 2 ], it is difficult to disassemble the product which carried out the 
completion of adhesion with an excellent article, even if another side is poor, it must discard the thing of 
an excellent article, and there is a problem that a yield falls. 

[0007] Even if it performs evacuation after adhesion, there is a problem that desorption of the moisture 
adhering to the front face of the front substrate 1 and the tooth-back substrate 2 or an impurity gas takes 
time amount. 
[0008] 

[Problem(s) to be Solved by the Invention] Thus, a product configuration not only becomes thick, but by 
the conventional method, since the reuse of an excellent article with a long manufacturing lead time with 
many production processes is difficult, a manufacturing cost becomes high for a yield falling etc. This 
invention aims at offering the discharge-in-gases mold display which realizes thin shape-ization of a 
product and realizes manufacturing-cost reduction simultaneously and its manufacture approach, and a 
manufacturing installation. 
[Means for Solving the Problem] 

[0009] The manufacture fixture 6 of the discharge-in-gases mold display characterized by containing the 
front substrate 1 which has the space 61 in a fixture used as a decompression chamber, the pumping 
opening 61, and air-supply-and-exhaust valve 6k, and has two or more first electrodes, and the tooth- 
back substrate 2 which has two or more second electrodes to the space 61 in a fixture interior used as a 
decompression chamber alignment and where superposition is carried out. 
[0010] The manufacture fixture 6 of the discharge-in-gases mold display according to claim 1 
characterized by having 6g of front substrate electrode contact electrically connected to metal-electrode 
lc of the front substrate 1, and 6h of tooth-back substrate electrode contact of metal-electrode 2b of the 
tooth-back substrate 2. 

[001 1] Claim 3 is the manufacture fixture 6 of the discharge-in-gases mold display according to claim 1 
or 2 which constituted the whole surface from 6d of transparence members, i.e., a transparence aperture, 
at least, is in the condition which piled up the front substrate 1 and the tooth-back substrate 2, and made 
it possible to supply light energy for an internal situation to observation or the interior. 
[0012] To the manufacture fixture 6 according to claim 2 or 3, claim 4 contains the front substrate 1 and 
the tooth-back substrate 2, alignment and where superposition is carried out. By connecting contact to 
each of metal-electrode 2b of metal-electrode lc of the front substrate 1, and the tooth-back substrate 2, 
decompressing the reduced pressure indoor section 61, i.e., the space in a fixture, and impressing an 
electrical potential difference to metal-electrode 2b of metal-electrode lc of the front substrate 1, and the 
tooth-back substrate 2 The manufacture approach and manufacturing installation of a discharge-in-gases 
mold display which are characterized by producing discharge between the front substrate 1 and the 
tooth-back substrate 2. 

[0013] Claim 5 is the manufacture approach of a discharge-in-gases mold display and manufacturing 
installation which are characterized by what is judged from the quality of discharge conditions, such as a 
defect and brightness unevenness existence, and the outside of the manufacture fixture 6 by producing 
discharge within a profit according to claim 4 and the manufacture fixture 6. 

[0014] The front substrate 1 with which claim 6 applied or laid the jointing material 3 in the interior of 
the manufacture fixture 6 according to claim 2 or 3, Or the manufacture approach and manufacturing 
installation of a discharge-in-gases mold display which are characterized by pasting up the front 
substrate 1 and the tooth-back substrate 2 by filling up discharge gas into the interior of a manufacture 
fixture with alignment and the condition of having made it piling each other up and having fixed for the 



' tooth-back substrate 2, and carrying out melting of the jointing material 3 after that. 
[0015] Hole lfor air supply and exhaust e characterized by manufacturing by claim 6, and the discharge- 
in-gases mold display which does not have the air-supply-and-exhaust tubing 5. 
[0016] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained using a drawing. 
The example of a sectional view after the assembly of the discharge-in-gases mold display indicated to 
drawing 3 at claim 7 is shown. As shown in drawing 3 , compared with the conventional discharge-in- 
gases mold display shown in drawing 1 , the discharge-in-gases mold display which it is going to realize 
by this invention makes unnecessary the air-supply-and-exhaust tubing 5 and hole le for air supply and 
exhaust, and enables thin shape-ization. By the following explanation, it becomes clear that a thin 
discharge-in-gases mold display is realizable with this invention. 

[0017] Claim 1, claim 2, and claim 3 are related with the product fixture 6 used in this invention. The 
example of cross-section structure of the product fixture 6 according to claim 3 is shown in drawing 4 . 
Base plate 6b is attached in the underside of outer frame 6a which is a rectangular frame. 6d of 
transparence apertures, such as glass and plastics, is attached in flexible frame 6c. In order that flexible 
frame 6c can be opened and closed to outer frame 6a and may maintain the airtightness of the 
manufacture fixture 6 interior, it is fixed to outer frame 6a through seal 6e. Air-supply-and-exhaust hole 
6i has opened in outer frame 6a, and valve 6k is connected through communication trunk 6j. Air-supply- 
and-exhaust hole 6i, communication trunk 6j, and valve 6k may serve both as air supply and exhaust air 
by one formula, and may perform separately 2 type *♦**, air supply, and exhaust air. Moreover, 6f of 
insulating sections is penetrated to electrical signal connection, and it attaches in outer frame 6a at it 6g 
of contact for front substrate electrodes, and 6h of contact for tooth-back substrate electrode contact. 
Installation of alignment and the piled-up front substrate 1, and the tooth-back substrate 2 is enabled in 
61. of space in a fixture. 

[0018] On the tooth-back substrate 2 in front of superposition, or the front substrate 1, as shown in 
drawing 5 (a), the jointing material 3 is applied or laid beforehand at the four sides. The jointing material 
3 lays a liquefied glass paste, a macromolecule binder, etc. for spreading desiccation or a solid glass 
plate, and macromolecule adhesives, for example, film-like hot melt adhesive etc., and piles up both 
substrates after that. Let thickness of the jointing material 3 be the height of rib 2c of the tooth-back 
substrate 2 more than an EQC. The condition of having laid both the substrates after superposition in 61. 
of space in a fixture of the product fixture 6 at drawing 6 is shown. If valve 6k is changed into an open 
condition according to the structure of this product fixture 6 and it connects with a charging means or an 
evacuation means, the air supply and exhaust of the gas of 61. of space in a fixture and the air supply and 
exhaust of the gas in an opening 4 are possible. In addition, what is necessary is to detach the jointing 
material 3 selectively, and just to apply or lay it, as shown in drawing 5 (a) if it seems that the jointing 
material 3 becomes the hindrance of the air supply and exhaust of an opening 4. If 61. of space in a 
fixture is decompressed and the pressure is made below into an atmospheric pressure, flexible frame 6c, 
base plate 6b, and 6d of transparence apertures will be bent by the pressure differential of manufacture 
fixture 6 inside and outside, and application-of-pressure immobilization of each piled-up substrate will 
be carried out between 6d of transparence apertures, and base plate 6b. 

[0019] As shown in drawing 6 , electrical connection of 6g of front substrate electrode contact terminals 
and the 6h of the tooth-back substrate electrode contact terminals is respectively carried out to the metal 
electrode of the front substrate 1 and the tooth-back substrate 2. If an opening 4 is made into a 
predetermined pressure by gas 4a, and an electrical potential difference is impressed and is made to 
discharge to 6g of front substrate electrode contact terminals, and 6h of tooth-back substrate electrode 
contact terminals, a discharge situation can be observed through 6d of transparence apertures, and the 
judgment of a quality is possible. Only an excellent article can be reused, even when one side of each 
substrate is an excellent article and another side is a defective, if it is before pasting up the front 
substrate 1 and the tooth-back substrate 2 by the jointing material 3. 

[0020] As shown in drawing 6 , local heating light, such as the laser light 7, is irradiated through 6d of 
transparence apertures at the jointing material 3, local heating of the jointing material 3 is carried out, 
and the front substrate 1 and the tooth-back substrate 2 are welded. If the jointing material 3 is filled up 
with discharge gas 4a in the opening 4 like the glass paste which evaporated the solvent thoroughly, or 
macromolecule hot melt adhesive using the member which does not emit gas at the time of heating 
melting, when carrying out welding completion of the jointing material 3 of the perimeter, the assembly 
of a discharge-in-gases mold display is completed. As jointing material 3, if the adhesives of a 
macromolecule system are used, the thing of a low-melt point point is more nearly selectable than 



' textile-glass-yarn adhesives, and low-temperature adhesion is more possible than the conventional 
' technique (melting point temperature is 400 degrees C or more also with low melting glass). In addition, 
when the laser light 7 needs to be irradiated also from a tooth-back side, also let base plate 6b be a 
transparence plate. Moreover, as shown in drawing 6 , although thickness of the jointing material 3 is 
made into rib 2d height more than equivalent, if the jointing material 3 fuses, by the pressure differential 
with the atmospheric pressure of the manufacture fixture 6 interior and the exterior, the jointing material 
3 can extend and the height of rib 2d and the jointing material 3 will become almost equivalent like 
drawing 3 . Moreover, even if it prepares a clearance and lays or applies the jointing material 3 like 
drawing 5 (a), the jointing material 3 can be extended like drawing 5 (b), and can fill said clearance. 
Although the example of the adhesion approach in the local heating method by the laser light 7 was 
shown in dj gmn g_6 , high-frequency heating of the macromolecule adhesives is carried out, loca l 
heating of the adhesives is carried out, or the manufacture fixture 6 whole may be heated and meltin g 
adhesion may be carried out . 

[0021] The example of a flow of the production process of this invention is shown in drawing 7 . The 
jointing material 3 is laid or spreading dried on the tooth-back substrate 2, and the manufacture fixture 6 
is closed after the front substrate 1, alignment, and superposition on the manufacture fixture 6. Vacuum 
suction of the inside of the manufacture fixture 6 is carried out, and the front substrate 1 and the tooth- 
back substrate 2 are fixed. If heating temperature up of the manufacture fixture 6 is carried out at this 
time, vacuum suction time amount can be shortened. If discharge gas 4a is charged in the manufacture 
fixture 6, discharge gas 4a will spread also in an opening 4. Next, an electrical signal is impressed to 
each electrode terminal of the front substrate 1 and the tooth-back substrate 2, and a burning trial is 
performed. When only one of the two of the front substrate 1 and the tooth-back substrate 2 is a defect, 
only an excellent article is taken out and reused, it judges whether a defect substrate is correctable, and 
correction processing or abolition is performed. When a burning trial is continued, desorption of the gas 
on each front face of a substrate and clearance of a contamination are promoted by discharge, and there 
is the aging effectiveness. When the gas desorbed from each substrate front face causes display 
degradation, again, vacuum suction is performed and discharge gas 4a in an opening 4 is pasted up by 
resupplying discharge gas 4a after clearance. Finally, ejection, aging, and the last burning trial are 
performed for the discharge-in-gases mold indicating equipment of ****** from a fixture 6. 
[0022] The example of a facility configuration in the case of carrying out continuation consistent 
processing of the example of a production process shown in drawing 8 at drawing 7 is shown. It consists 
of the jointing material mounting section 8, the superposition section 9, the air-supply-and-exhaust 
section 10, the burning trial section 1 1, the air-supply-and-exhaust section 12, jointing 13, the burning 
trial section 14, the aging section 15, and the last burning trial section 16, and connects by conveyance 
conveyor 17 in the meantime. If the product fixture 6 is used, conveyance automation is also easy and 
the product fixture 6 can be used between jointing 13 from the superposition section 9 at least. Since the 
processing times differ, each processing section parallelizes processing according to the processing time. 
Although drawing 8 showed the example of a facility configuration in the case of carrying out 
continuation consistent processing, it considers each processing section as an independent facility or is 
good also considering two or more processing sections as an independent facility. 
[0023] The approach of the air-supply-and-exhaust section 10 and piping connection of 12 is shown in 
drawing 9 . It connects with the gas supply machine 21 and a vacuum pump 20 through piping 18 and a 
valve 19, and valve 6k of the manufacture fixture 6 enables the change of evacuation and gas supply. 
Moreover, when air-supply-and-exhaust time amount becomes long, piping 18 is branched so that the 
parallel connection of two or more manufacture fixtures 6 can be carried out. From the air-supply-and- 
exhaust sections 10 and 12, when sending the manufacture fixture 6 to the following processing section, 
valve 6k is made into a closed state, and piping 18 and valve 6k are separated and conveyed. 
[0024] The electrical connection approach of the burning trial sections 1 1 and 14 is shown in drawing 
10 . 6g of front substrate electrode contact which projected outside from the manufacture fixture 6 
interior, and 6h of tooth-back substrate electrode contact, the signal lines 22 and 23 outputted from the 
burning signal generator 24 are connected to each, and an electrical potential difference is impressed to 
it. What is necessary is to use a television camera 25 and just to picturize a burning situation from from 
outside 6d of transparence apertures, when carrying out the image input of the situation of a burning 
trial. Moreover, since the processing time becomes long when serving both as a burning trial and aging, 
parallel processing of two or more manufacture fixtures 6 is made possible. 
[0025] 

[Effect of the Invention] As mentioned above, according to this invention, a thin discharge-in-gases 



mold display without air-supply-and-exhaust tubing can be offered, and the reuse of an excellent article 
" tyith a long manufacturing lead time with many production processes enables a manufacturing cost — a 
yield falls difficultly - to offer the manufacture approach of the discharge-in-gases mold display which 
solves the trouble of the conventional technique of becoming high, and a manufacturing installation. 



[Translation done.] 



